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1 


<£N 6 UIT CTrfla6OOT6BOTni£*6Tfl66l0r5§] cS4,lL(5rRJ«60)6TT QffUJUJ 
6fil0ii»L5l6orgiT. jBmlaerfleb (B^ 6 urT 6 oiuiDrT 6 OT§j 61u>iLJu5liu6b 
GariLunil® 6 fi) 6 un^rej« 6 Tfi 6 b ^GfilrjiDnaj ff@uili^ 0 iB^§|. 
rBgaib, QffmTaaLD iDjopLb <5tb6OTu>rT urbn5)uj 6 fil 6 urr^^fb@ifluj 
l5)gffrfl60)60T«6TTg@Lb. ‘S-eOOTtfDLDUJneBf 96OT6TOfD 
2_06uga@6u^ir)@, 90 £iurTrfluu£fb@ff5iL 

iLj ) <5 > 6urT i §^66l0rT,§i (LpeoTCBeoTn^ff^iffebeo (B6ii6Dori^ii5]0r5 i ftaj. 

<3l^rT6Up rgss 2_60$60 ff@U@ 6 Up - rgS3LDrT60T \ssgj 

urfl(Bffrr560)65T*«D6TT Qffujpunrruugi. \ \ 


•J6 tSsjjib gjTfbfDrr«km^6b 661ajn6cmrr(2Ln LrT6fil6orrfl 
6Trfla6OTT6wrm^«6iD6n SurT0a«n» <3i6b6omD6b 
c^«DLD^aanft (ipesreieoTS^giJff 61ff6BTprriT. ^6 uit 
f> I’l I P @6fil«DLDlU a>6OTT6B5TITl£e>6a>6TTU uiueoru©^ 

56OTT65of6rog %(Bu@^65rnrr. 
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^©rB^fTgJLD (gurTIT rgl_|60OTIT«6TT 
<$60OT60OTrTl£«6TO6TT <5N$6£)fb@U 
UILI6OTU@<5£ @«DL6fi)Ln§] 


17 <5|jjLb grrrbprT6OTn^«) U 60 c^n 51 (g.rr®< 6 ] 5 ii) ^n5)6filiu6orT6iTiT®(gT5ib Qurfluj 
<5655T 6OTrrTl^««D6TT<S 61«rT6OTT@ Urfl(SffrTg6lD60T ^-FUJ^©^65m)65nT. L16©I_UL|5> ffingr)l6TT6TT 

8i6?D60(6F,IT£&6iT 6Unff6©6OT^[J6filujg6G)5j S_06yrTaj« «6WT650rTTl^ft6©6rrU / 
uuj6CTU@^u51©a^6CTfD6cnT. ^6 uit«6tt (BrjrTggrT ^gj y>a«D6n ^sjorsRjfrT rguibdluj v 
urTg^u^«3 6r@_5§i, L^*®6rfl6OT ffrrpa«D€rT aiigaLL «sui)L|6ui^6U a6S0T600Tm^u5l6CT r 

@6fil6a>LDUj*5*g6b 6*06u *5*5651 rr. 
«655T655TrTl^a6iT g_6OTT6IDLi)liSl(S60(Buj 

<5i^iurT6U^ujiDrT^65r. \ 


^gj ^rT661lU 6UrT60flliJ6b c3lll51(©!JIT65T s§(SujrT6urT6Bfl 
LDn^l65fl ffUJlb, 6l6U6TT6rfi LDJDpLD £^*§60)5 
&\vb&) <2rbn&>06o L%u60Lm« 62^!^) < 

6Trfl(S655T605Trn^i(S6?O6nU h vS h 

UUJ65TU©^ &_©* 6©6U^rTIT. 


c%60TrTOD «6COT60OTrTl^«6TT 8_6OTr6TOLDU5l60 G>UmTS>6Tfl6b UlU6OTU©££UUL6fi)6b6lD60. <5H3>6BTL51fD@ 
6l6in^LD(fT)ris g|g) n6gr 6T$rfls>«D6rT <fNL£luua>fr)@Li> Qa>rT6*D6oQffUJUJ6i|Lb s=rfliLin6OT 6ui^lujrr« 6uy?rfcj<$iug]. 


9© &605r65BTfTl£ 6T61J6U6TT6H QurflujgrT3h jg©a>$jr)(E£jrT 
a*6rT6filrr)@ <3)gi 9Gg @l ^60 &\$ b > %rfliu 96Tfl65)UJ S^arfl^gi 
(gefilujff Qffuj^rr)§|. c%65TrTOD flurfliu ft«jor605rm^ft6n>6n 
£_©6UrT«@6D*£J§rT65T ^**60rr65rgl. flurfluj «605r600Tm£a>6TT 
6iJ6JD6TT^g) c^6Ujb|T5l60T 6r«DLlLirT(S6oGuj ^n51uGurTUJ6fil@^6OTfD65T. 
^§65m60 1700»6Tfl65T lf)rr)LJ@$ll5l6b iSllLIT G61f0n6l6T06gT flurfluj 
«6OTI655TrTl^*6CD6TT ^rfjllU gj6gfl g>gi 65flLJ U@^«6*D6TT« G1«rr6D5T© 
£_©6UfTe>^6&rrTI7. «655T655TTTl£ «605T605fl65)LD«@Lb G^0S^6O 

gfTg^W) e_6TT6TT 90 *ll@ lD[T3>@ff$*6lD6TT *gui_irbjT)ff 
Qffiijujftseu^uj^rTa ^©£>£,*51. 
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Urfl&ffrT5«D65T QffUJ6U^rb@ ULp6fDLD61irT§ <3^611 rT60UJ lb 6TU(SurT§lGU3 
6T<§ITUL| Q^rfl6fil^(r5*^JDg|. tfH6Urr<9i6rT CTUGunglSlD ‘@6WJT®^ 
(Lp60>65Tu5l6b 61^560)601 (o^6U6©ga€nrT6b j3L60TLDrTL (Lpi^U^LD?' 

6T6OTU§iGurr65T(D G1 lduju51uj© 3 (gamluml® (Sa6rr6fila«D6rT(Suj 

sfleun^giaglarrbooT fT. 




Qo 





U <9V 6E> LD U51 60 60 ffrJ ft 6TT 


c5^j65TLDrT6D3611 (Su6OTflft«rTUU^fb@ U^60rT« ‘2_L60)60‘ 

ungjarraa uy> LDrrrcja 60 ) 6 TT 6U6rrrra« (ipujrr)<# «®tb 
2_6TOipLiUn6lfllijrT6BT 9© §|ID6fil %60TUJ««rr[r65T 6T65rp «Sin51 
CTrflaauuilLrTiT. c9t60TrT6u t3)n5l6filuj6b ^p^iuna Logjairrej 
&_rDa>®£6ro5 a6ro60§§|efililL§i. 


1 


* i 


6fi1(r5ibu^«n^ @6TfliTarT6omj«6rfl6b ©(BrinuLSIuj ld<5><5>6tt 
ULpmj«6TO6TTlLlLb arTUJa05)«6TO6TTlL|Lb 
U*6TOlDll5l6b60mja6rfiOD 6^6TTITSj8j6OTIT... 


...<?rTUJ6}|^6nii)rT60T wi6roga6rfl6o Qffi^®6TO6rr 
6U6TT[T5^niT*6TT. Glsjfr)® (Sr^ms^ c^eTOLDr^©^ 
a=rriLJf56TTLDrT6OT *6UITai6TT <£H$<9h <%rfllLI 96rfl60)UJ 
2 _n 51 (g,^ 6 OT. Jg^rtva ‘ffnuj^6rr er6urra>6rfl6b‘ 61a=i£a>6TT 
^6O6O(^6(D03lj5l6b61J6fflTff<^U_|fbfD65T. 




18 <5tbLD 5FfbfDrT600T@ 

U8r6lDLDu5l6b60rAj8i6Tf)65T 

U_|«LDfT65T§|. 


6ffl6©g6£KS6o(Suj Lff*a*rTiiiT«6rT $p6Brajrrajr5<5 
U3r6TOLDUS6b60ra*6TO6TTa £&Lll£6BTrTITf66TT, 
*^6i|5^@uurT6oma QffUJ6bu®ih 6U6roau5l6b 
r5@6fi)6b arTfr)6®fD 6fi)il® @U6wr@ <9t®«@ 
®60OT60OTrri#a>«D6TTU UUJ65TU®^6J5rrTrra6TT. 



@©fB^fT^|LD Qff6V)6U6U6Trii) 
(Sff(TF,Lb(BurT§J ^fT)5) 
6T6Tfl6TOLDlLHT6OT 
USV6TOlDuSl6b60mJ«6TT $LITU@ 
6T6OTIT) (BLDrTffLDneCT 
6ui£6Ud56tW5u 61urb{D60T. 
^nQjgrRjaeroen 
6U6nrruu^(b*n6OT ^LiDna 
c5l6^60nLD6b 6fil(TF,l5^60riT«6ro6rT 

u uS^gj^etn-fD 

QurT(LpgiCBurrft@ ^LiDn6OT§i. 
QurAja^6rF,rfl6b 2_6 tt6tt 6on6o 
urra uav6roiDu5)6060Lb 
u5)«u61urfiuj^n@Lb. 



^I_mj^661©j5gj 
6l6U6rfl6UfT-,s> <%rfluj 
&Sif§) 6fillip6OT 
^(r^arTeroLDuSleGl©^ 

<3)6rofD*6TO6TT 
ffi^a^uuna^iugi. 
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616 UL 1 ULJ fiuili^® 6 rr 


<S)' 



<V', 




1767 @60, 5V6fl6TU 

^^-''SSkgjt© rT65fl uj rT6OT (B«fl)rT(Bg6TO i£ s^it ^ 
(y>§6orT6ij§i %rflujff*^ @«a xmrj 2_©6urT»$6OTmT. 

61uLi^a6©6n 6p6flT06cr(Bii>6b §6ffrp / 
«£N@8i$ IDfT^jfl U5r6roLDUSl6060Lb S's^s' 

96ST6rofD c3i6urr 2_®6urT<s^65TrnT. 


ajifloj* ft^iraerr aewrewmi^esr N L? Lon^rfl U5r«oiDu5l6b< 

aKw* 9OT8DJ) a^ir ^©a.^6 

r£j«DipiLjLD(BLirTg] c9Fg| 

1 <9)G$(BurT6b %rfiiLi 96rflu5l60 * # ,Z- 

$0 ftlTIT 'U*«DLDu5l6b60‘ ^MQ| 

6fil6TO6TT6fl6CT «rTU600TU5fT« QQS9ES&29I 

^rrr^iffi(tpi^ujrT^ <5H6rT6ii*@ )/ / 

'Q6uuuLDn« @0o£rr)g]. ^ 4^ 

e_6TT(S6TTu5l0«0lb 61Ulll£ U$l«61JLb 6l6UUUlDrT^fD§|. c£Ns>fj)@6iT 

6?D6}IS>flhUULll_ ULprftJ*6TT 3SliprTft£ (B6U«6tD6UaaiUUL:i_6tST. X 

a6ror6oorn^u3l6OT £_6TOfD«6rfl6b 2«n@06ijib d&rfliu §6rf) S\^u 61uL^a6rfl6OT ,X 
aprgp 6 l 6 U 6 rfluurjui_|a 6 TTrT 6 b 8 _n 51 (g»ffuu@^ 60 TfD 6 OT. [ \ j 

Invisible Light 


Vi 

<* PRISM 


5? f 




Visible Light 


Invisible Light 





« 600 T 6 OTTm^ L%£(Buja>ii>rT6BT 61 urT 06 TO 6 TTa> 61 an 6 OTTig 0 ft^fD§j. <$lgjj %rfliu 96 rfl 6 roiu 
e_6TT(S6n6filL@ r^600TL <^«ff^6uui_|« aw§iT0>6TTrT« <5H«jir)6a>fD LDnfbp^fDgj. «3l«ff^6UUqa 
«^iT*6TTn6b «6dor60OTrri^ 2_6ron)u5l6{j)(j5r5§] 6l6U6rfl(2ujrD (Lpi^iungj, <$te>6OTrT«) £_6 tt(B6it 
LDrTQ^«G1«rT6TT^fD§J. 


@jb^ ,$<§rT«6TT Q6uuurg60)606rouj 

8_605T6TO6U ff«DLD«^fD§J. $0 (oLDa>u5)6b6DrT§ ^,rT6Tfl6b 6JfD^rTLp 

eferfliLia a^rfleoT (yj*arT6b umj@ l{,u5I6touj <^60)L^fD§i. 

Ljju51ujn60T§j 6$6Tfl«Diu e_n5)(g>$ 6l6uuu56roa) Q6U6rflu51@^{D§j. 




§0 IDrT61U0Lb 

urfKSffiT^eroecTOTDUj (Lpiufbrflsjgju 
urnis^mT. <3t&urr ai_6u ldlIlld 
LDfbpib U6ofl£Lpi£UJ LD6TO60 c3&<#>UJ 
@ff60OT© @Lmift6Tfl6b 6TO6U^giJ 
■^6gT6g)l6TOLlU ‘616UUUU f)ULll^<S@‘ 

2_6rr(S6rT @0a@ib 
Q6UUU[®6ro606IDUJ c9<6TT6fi)L 
cyjujfD^^mT. @g6?TOT@ 
@Lliia6Tfl^|(SLD Q6UUUrg6TO60 
ffLDLDna^n63T ^©rB^gj! 



...“Q6UUUU QuLl^u5l6b‘ 
2_6TT6rr <%rfluj (Ti6iJuij§i6TOd5u 
(Buftottp @rE>aj 
Q6UUU^^rT^]LD 
ff>nj)pLD6!j0TL6O^6tlT 

(BurrrrcroeuuSleti^rBgd 
2_L60T[£UjrT3b Q6116rfl(BlLI(D 
(Lp 1^611^60 6TO 60. 



1830 <3tbii> <9it,6OTTi£6b, i51gu60 6urT6cfluj&> Sit t51i 
sn srT65T Qa/r)iT6l6i90D 61^6or6crfTUL51rfl««n6filoD 
8—61T6TT rB60T6I5nbL51«6®« (tp6tD6BTft<g UlLISRJTlb 
(SLDjb61a>rT6OTTLrTiT. anL©uu@^idl6b ^6 uit 
ff.6grgii6g)LUJ (oLDihuLlL ejrflujffftiS (gaasDuu 
UUJ6OTU@£)i§0jn'6tn' ^6gTg1l603LIU g_6TOT61Jft«D< 

& 6TOLDig§|a£1arT6riOTi_niT. . . 




(jpL6JDL*6Q)6rTU 


S6iJs>6TO6H^ajrTiT, aLrB§iQa=6bu6uiTa606rTa 

— • 


*6®6u(Bujn© 


6l6MDrr6l6i?6fjl6BT 8>6®e, 6omij(B606roiua a6um5£gl. c5i61u>rfla« 6un6cr 61u6n^a6filiLi6on6rrgrT60T @6urr 
L5l60T6CrrT6tfl®D 6h)u51^(S6n)rT615flliJ6OT rgfr)]6U65T^<£fb@ ^6O606UgtT6CmiT. %rflllJ ffft^u5l6BT c%rbjD6TO60 
c9}jUJ61|61ffuj6U£fb@ 6l611UULDrT65fl 61UrT(TF^^UULL ^eCTgUfiTOLUJ (SlDlbuilL ‘eiSliLJUUGIUlll^lLlLeOI 4 
$u5lL6Bfl LD6tt>60uSl60 60rTdl(B60 SjrfleCTrTfT. 1882 &$,\b abewr^fib Gleiierfleur^ (SrBffffiT 
u^rfia6roau5l6b c^6urr CT(ip^ujgi: 


pnriiaerT niDgiema Spring eu^ihGurr^i ... LDemeouflm Ginpurjuq Q 6 uuu$GD 60 2 _ 6 tDp$ 6 ® 6 os>® 
6)ff6UTt&(!T,r5p§l, £&6WT(B &(B&<§> e)6uppi &60T6BT6b «6OTr63OTfTi(2<S@ (SLD60 CWUL^i 

urr&ij!§rjrh] 8 } 6 rfl 6 ffT P6uuur§60)60 pememfrflm S)&rr^r§60)60&>(g)Lb ( 5 ld 6 u / t<s 
ueoflurfrjGg&rii&erflebttiL ^giGurrmp urr^rrriu&erfleb ^luoa^rraerlMr Qpeoib piDioneo 

ffj6U0T6U0f6U)!J Qan0ff>ff>G£l6ildy3} (LpipU-llb 6T6BTU§I IDllQlb jfjffffUJLD. 


%rfluj6ofl65T atbjbjDfiroeou ulu6ctu©^ (Sj^gi^iurTab 
rgjjn6fil6roiu e_©6urTaa (Lpi?u_|iDn? c^uu^ujOTTfDneb 
6$©6iigrr60 r£grT6tfl a=«^iL|6rT6TT 6T6 ot^1 


(ip^6onib r^pfDn60OTig6O, c£NQ6oa6TW68OTLrflujrT6TO6i]ff (BffnjBS) QfiftGfffT efiKBrsn^iDneor 
&US>mp6®pa> «6OTT(BlSll^niT. S\6UU ®rj6OTT© Q«nOT*6O60T«6TO6TT $© ©iprTUJ <$p60\b @6TO600rg$mT. 




Sttwi!* 


(SidGCO 6_6TT6TT 
Oan6rT«60g)j®<§ 
^6WJT6WjflT 
^6TT6TTLJU®^rr)§l 


^6WT60ofrr 2«HfbjDUUL© ^G>Lp 6lD6UaftUU©lbCSurT§l 
^jb@6TT6nrT6OT arTfbp 6fi1rfl6U6TOLrB§l ^60OT6Uof6tDrr cStPrTLLJ 
6U$lLirT<5 CoLDCB 60 613=6060 SiLLrTUJUU©^ UIU6BTU5)«« 
(B6U6TO606roiLJff Qffiug] (Bld(B6o 2_6tt6tt 

fl«rT6iT«60g)|ft@6TT6TT*61]li) 61a>fT6OTT©6U(T5$jDg]- 

^(T^r^grr^iu), (6in^(SfTngfil6gT ffn^60TLb Q6upii> 

flUITlb«DLD LDL@lb^rT60T. 


Q6UUULDrT60T 8>nfr)Q\ 6filrfl6D6TOLJ>fDg] 
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Q&nednn 6T6OTg$6tnr 



l51rflLL65T ©60T60fll_Lb 
@©ui 5)60 @©rE© 
Quifluj ^6nefil6orT6ST 
ig6oa«rfiujrT6b 

ffl^ni^l6blDlLILDrT»«UULL 
(Lpsj60 ©rTLrT6CTgJ. 
61TTv8i6ffl« r§60««rfilL|Lb 
^ebeon^rTsb i%rT60T6h} 
dleoT^mj^ujgj. 


3 



1860 @60, L5)rjrT65T6h3 igrTL© «60ofl^u CBunnrfliugrT6OT 
c^«6h)lg6OT (tp(B61£n ^rfliua <9hd§IT«>6E)6rT 3ip6U6TOI_ 
Qffiu6u^fT)arT6OT <^i^uu60DL<s6ro6n urfl^gierorr^niT. 




1861 @60, LDrrCBei^ 6l6uuuu OuL^« 60)6 ttu uiueoru®^, ejifluj §6rfl6rouj 

6U6TO6TTT5S) «65OT650Tirig«6rfl60T lS§J §([F,(jpaUU@^§J6U^6ST Qp60LD 3Jr5«jU 

61uLi^«60)6tt 6Tu(Bung](BLD 6l6UuuiDna @(nj«@Lbui£ OffUJSjniT. 


<$0 QffUJLj &_06TO6TT6TOUJ 
5bprgfDLDrT<S<^ fferfllLI 6p6Tfl6TOUJ 

&_n51(g»svib sfilajiDna <3i6ro§ 90 
<s60OT60OTni^ 2_6©ff)^larT6OTr@ ^Lpi^eurniT. 





1866 @60 LDnG6i9 <tp©60 
6T65T^l6®60T &_©6Un®^6OTmT. L5l0TT6OT<#6b 

<%rfliLi §6rfl 6Tu(Sun§j(SiD iflganffLona 

@©aan§J 6T60TU^rT6O 36UIT l51rrrT6BT^60T 
arT606ofl r5nLn65T c^ebgfrflujrTefiljr)®? 
Qff60TIT)rTIT. 


9© @6fil6tDLDllJ &6B0T6BBmi£6©UJU UIU65TU@^UJ 
36uit Q6ii6Tfiuqp3jd§66l©rijp <%rfliLi §6tfl6rouj 
9©(LpaUU©^, <EferfluJ c5fcfb(D65l60T Qp60lD 
Cl6uir)fT5lagiDna 6pu5)6BT ©ujrnflgjgjmT. 



•ra«n 


^rfluJg)JL6^ g0 (o61il£&6E)8> 


<3 6ii it 45 r§u5)i_raja>6rfl6b 3l6rorj $(B6orT QrrnLi^6roujiL|Lb, 

ifl(Br5g^6b $0 $(B6orr g_06TO6TT*^iprAj6O)au_|Lb 
— CBajaeroeu^rTiT. 


*©§55 (2lDfT)UgUL|a6TT 3U§®LJUl£UJrT60T fl6UUUf56tD© S_n51(©5r^6OTfD6OT. fljlfluj 
6$6Tflu5l60 ^q51gj (B^rr^fb© §© apuyrT60T, f)6U6TT6tD6TTlLirT60T LOfbpLD ffmi>U60 
r§rD(Lp6rT6TT (SurTrr6©6U6©uj 60D6iiiLjrAjiS6TT. <316©©© 61©ml©uun©rAjai6TT. 6T§j 
3te§« 6l6nuuu>rT« @©«^jd§j? 




ey>6CTp QPLUULL UrT661^65T 6©Ua6Tfl60 
U60fl«®Qg«6lD6TT CBurT©r^J*6TT. 36©5 «pUL| v '^ 
nj6TT6tD6TT LDfbpib ffrTLbu6br§rD 
l 6§J 6©6UU_(r6J®6TT. $60 r§u5ll_raa(6TTj«@LJ l51^T60nT 
6?Rif6©g 36TT|5§|urT©rAj*6rT. 

6nra> ueoflaail^ (Lp©66l60 g_©$u5]©a$iD§i? 
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Js kSK 


%rfliu @6rfi6rouj (BjBffi^iuna u5l6OTffnrjLDn« 
LDrrfbpib cS^gihuaLL (S5=rr^6iD60Ta6ro6TTiL|Lb 
LDrrGteip glffiugiurTiT^^a^fDniT. 

@®F5^n@iib, 1880 ®6b ^6urr 
&6gTgni6g>LiLi u6b<%6ro6D«a.Lpa^fb@ 
^0©u(B6iJ6B&n£u51(r5r53j§|. r — 


1880 ®eb, urnf^eb S-enen ©(Beorfleh) L^mjanefileb (Bffneonrr 6T60TfD u^rflaeroaeroiu 500 iSlu^aerr Slff&LL 
<3\&dr ®iu]5^rjib %rfliu 61gg6OTG>rjLlLrr ^tp60ib ^uj*ajUULli_60)d5 <5H6urr arnica® 6iD6usjajrTiT. 

(Sffn60rTIT 6T0l^6b 6T60TJD LDrT(o61gu5)6BT ang>6Brib 
U>IT«6dJfllU 2_UL|**6TT a60rTj«j a5«RJT60of6TOg 

[| p l ^^ fa ._ *££UU(B££ ^608?rfliu @i^(Bujn51ft6TTn6b 

«■!. . ??:**■■ i-" ; : ■ - JE^^fe ?-£SL Sf . J ugeueorTwr dtcirdlo) uiueOTuC^gLiuilLgi. 


LDIT(B6ipu5l6OT a6S0T©L%ULJ L5)grT60T6TOff %rflUJ LLJO^j)® 
^L©^a6b606te6TO60, <9&6BrrT6b 6r^>iirarT6o eferfliLiaa^! 

(y>60T(B6OT{btD^fbarT6ST &\l$.&>8)6n5)6G)8j c5<6TOLD^fi|. 
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